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Scientific writing and 
publishing results 

Megan Griffiths 
University of KwaZulu-Natal 

Why should you publish? 

 …In science the credit goes to the man 
[or woman] who convinces the world, not 
to the man [or woman] to whom the idea 
first occurs… 

– Sir Francis Darwin 
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Why should you publish? 

•  Science is shared knowledge—until the 
results are communicated, in effect they 
do not exist 

•  It gets you and your work known in the 
wider scientific community 

• Good for your career 

Well-framed research 
question  

Robust experimental 
design 

Logical and sound 
statistical analysis 

A well-writtten and 
coherent scientific paper  
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Outline for this session 

1. The basic format and content of each 
section of a paper 

2. A suggested strategy for efficiently writing 
up research results 

3. Fundamental style considerations 
4. Advice for navigating the peer review 

process 

Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 
Results 
Discussion 
Literature Cited 

 An accepted, 
standard format 
for scientific 
papers has 
developed 
which divides 
the text into 
distinct parts 
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Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 
Results 
Discussion 
Literature Cited 

•  Summarises what is 
investigated in the study 

Components of a scientific paper 

Title 

Abstract 
Introduction 
Methods 
Results 
Discussion 
Literature Cited 

•  Completely summarises 
all sections of the paper 
in a few sentences each 

•  Motivation for study 
•  General methods used 
•  Important results found 
•  Main conclusions drawn 

from the results 
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Components of a scientific paper 

Title 
Abstract 

Introduction 
Methods 
Results 
Discussion 
Literature Cited 

•  Gives context for study 
•  Includes and cites 

relevant primary 
literature to develop, 
support, and justify the 
reason for the study 

•  Clearly indicates the 
specific aims, 
objectives, hypotheses, 
and predictions 

Components of a scientific paper 

Title 
Abstract 
Introduction 

Methods 
Results 
Discussion 
Literature Cited 

•  Provides rationale for 
procedure 

•  Outline of experimental 
protocol with justification 
for individual steps 
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Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 

Results 
Discussion 
Literature Cited 

•  A written results section 
summarises the major 
trends in data 

•  Tables and Figures are 
used to illustrate the 
most important findings 

Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 
Results 

Discussion 
Literature Cited 

•  Critically assesses how 
the results relate to the 
original hypothesis and 
goals of the study 

•  Explains the mechanisms 
underlying the results 

•  Uses and cites relevant 
literature to put results into 
a bigger context 

•  Provides suggestions for 
future work 
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Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 
Results 
Discussion 

Literature Cited 

•  Includes full citations for 
any references that 
have been cited in text 

•  Corresponds directly 
with in-text citations (i.e., 
not a bibliography of 
related material but a list 
of all references made in 
paper itself) 

Components of a scientific paper 

Title 
Abstract 
Introduction 
Methods 
Results 
Discussion 
Literature Cited 

 There should be 
a clear, logical 
progression from 
one section to the 
next 
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It is easiest to write your paper 
“backwards” 

1. Decide on the main conclusions 
2. Data presentation 
3. Written results 
4. Methods 
5. Discussion 
6.  Introduction 
7. Abstract 
8. Title 

Step 1. Decide on the main 
conclusions 

 Your conclusions should be simple and 
without modifiers  

  

 Example: The percent cover of Themeda 
triandra in the diet of cattle is related to the 
intensity of their foraging activity. 
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Step 1. Decide on the main 
conclusions 

•  If you have too many conclusions it is 
either because you have discovered 
nothing exciting, or you are confusing less 
important concepts with the results that 
really inform your biological conclusions 

•  Even very complex papers rarely have 
more than 2 or 3 conclusions 

Step 2. Find the data that best 
illustrate the conclusions 

If the axes on your 
Figures represent 
anything other than the 
dimensions in your 
conclusions, you do not 
have convincing 
evidence of your 
conclusions 0 
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Step 2. Find the data that best 
illustrate the conclusions 

• Data can be presented in three forms: 
1.  Text 
2.  Tables 
3.  Figures (graphs, maps, photographs, etc.) 

•  The purpose of Tables and Figures is to 
make data and results easily understood 
and interpreted by others 

Data presentation: Text 
•  Not all results warrant a Table or Figure 
•  Simple results (or negative results) are 

best stated in a single sentence (with 
data summarised parenthetically) 

  

 Example: Seed production was higher for 
plants in the full-sun treatment (52.3 ± 6.8 
seeds) than for those receiving filtered light 
(14.7 ± 3.2; t = 11.8, df = 55, p < 0.001.) 
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Ecosystem ANPPa  
(g m-2 y-1) 

Standing crop 
C (g m-2) 

Soil Organic C 
(g m-2) 

Shrub island 1284 ± 131 3267 ± 465 4740 ± 76 

Grassland 356 ± 28 241 ± 33 4721 ± 213 

Table 1.  Selected ecological consequences of the 
shift from a C4 grass-dominated to a C3 shrub-
dominated ecosystem.  Data represent mean ± 1 
standard error. 

Table number 
and informative 
caption 

Column 
headings 
include units 

Horizontal 
lines 
demarcating  
different parts 
of the table 

Data presentation: Tables 

aANPP = aboveground net primary productivity 

Footnotes provide 
clarification for  
abbreviations  
or denote statistical  
significance 
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Figure 1.  Rate of Acacia karroo seedling growth at three 
different temperatures.  Each point represents the mean ± 1 
standard deviation of 20 individuals. 

Data presentation: Figures 

Figure number, 
followed 
by informative 
caption 

Axes have 
complete 
labels, 
including 
units 

Major tick 

Key to symbols 

Error bar 
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Data presentation: Choosing 
between Bar Graphs and Box Plots 

Bar Graph Box Plot 
Appropriate when the data 
reflect an accumulation 

Use to show a measure of 
central tendency 

Use to show a distribution of a 
set of values  

Better at showing dispersion 
around the median 

Ask yourself if a value of zero 
would be meaningful 

If you think you need a bar 
graph, you probably need a 
box plot 

Figure 2. Box-and-whisker plots of the species richness of 
native, pre-1500 alien and post-1500 alien plant species. White 
bars represent city sites (n = 68), grey bars represent non-city 
sites (n = 1856). 

Data presentation: Box Plots 

Median 

75% quartile 

25% quartile 

Extreme values 
> 1.5 times the 
interquartile 
range 

95th percentile 

25th percentile 
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Step 3. Write the text of your 
Results section 

•  You have decided which data to present 
and how you want to present them… 

• Now write down the key results that each 
Table or Figure conveys 

• Next sequence and number the Tables and 
Figures in the most logical order 

•  Then write a complete text that guides the 
reader through the major trends in the data 
that appear in your Tables and Figures  

Step 3. Write the text of your 
Results section 

•  Avoid sentences that give no information 
other than directing the reader to the 
Figure or Table: 
 Example: Table 1 shows the summary 

results for the survey 
•  Explain the direction of relationships 

 Example: write “species diversity declines at 
increasing latitude”, not “species diversity is 
related to latitude” 
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Step 3. Write the text of your 
Results section 

• Do not report the same data in multiple 
formats 

• Do not include raw data in Tables or 
Figures 

•  If a measure of central tendency (e.g., 
mean) is presented, a measure of 
dispersion (e.g., SD or SE) must also be 
presented 

Step 3. Write the text of your 
Results section 

• Report all the necessary statistical values; 
test statistics (r2, t, F, X2), df, p 

• Remember that p can never exactly = 0; it 
is sufficient to state that p < 0.001 

•  Avoid devoting whole sentences to 
statistics alone; always remember that the 
study is about a biological system 

• Discuss your biological hypotheses, not 
the statistical hypotheses   
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Step 4. Write the Methods section 

•  Present all of the information necessary to 
show how you obtained the data 
presented in the Results, and nothing else 

Key components to include: 
Study organism(s) 
Study sites (incl. coordinates) 
Experimental or sampling design (incl. controls, 
treatments, variable(s) measured, replication) 
Protocol for collecting data 
Data analysis 

Step 4. Write the Methods section 

•  Keep words to a minimum 
– Too much detail: “Acacia karroo has a 

rounded crown, branching fairly low down on 
the trunk. The flowers appear in early summer 
in a mass of yellow pompons. Many insects 
visit and pollinate these flowers. The seed 
pods are flat and crescent shaped. The paired 
thorns are white, long and straight.” 

– Better: “The yellow flowers of Acacia karroo 
are pollinated by many different species of 
insects.” 
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Step 5. Write the Discussion 
section 

•  This should present information (usually 
from the literature) that supports, extends, 
modifies or contradicts the conclusion(s) 
based on the data you have presented 

•  It is not a forum for presentation of 
speculation or conclusions that are not 
based on the data from your study 

Step 6.  Write the Introduction 
section 

•  This should contain only the minimum 
information necessary to present the 
questions that your conclusions answer 

•  The questions may have been raised 
because of findings in the literature, from 
experience of researchers, or preliminary 
observations 

•  Be sure that the concluding paragraph 
contains the aims, objectives, hypotheses, 
predictions or questions that your 
conclusions answer 
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Step 7.  Write the Abstract 

• Completely summarise each section of the 
paper in a few sentences each 
– Purpose of the study or question investigated 
– Experimental design or methods used 
– Major findings, including key quantitative 

results or trends 
– Interpretations and conclusions drawn from 

the Results 

Step 7.  Write the Abstract 

•  The abstract page also will contain 
keywords 

• Choose keywords that do not appear in 
the title 

• Make sure that your keywords are 
appropriate and will attract readers doing 
similar research 



9/29/10 

18 

Step 8.  Write the Title 

•  Be as explicit as possible 
• Don’t use a vague title like… 

– “A vegetation map of Ithala Game Reserve” 
• Rather say…  

– “Geology is more important for plant species 
diversity than grazing in Ithala Game 
Reserve” 

The best titles are questions or 
answers 

Questions Answers 

Does percent cover of 
Themeda triandra vary with 
foraging intensity? 

The percent cover of 
Themeda triandra varies with 
foraging intensity 

Why are grasslands so 
diverse? 

Grasslands are so diverse 
because of their size 
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•  95% of readers read your Title 
•  About 4.5% read the Abstract 
•  A very, very small number of people bother 

to read the article itself 
• Hence, put your most important Results in 

the Title 

Why is it important to get the Title 
and Abstract right? 

•  It is important that you summarise other 
research in your own words and 
acknowledge the sources 

•  This is done by citing the source in the text 
and by providing a full reference list in the 
Literature Cited section 

•  You only need 1-3 references to support 
each point 

• Never use direct quotes 

Literature Cited 



9/29/10 

20 

Literature Cited: In-text citation 

•  Follow the citation formats for your chosen 
journal 

 In-text citation: Fish stocks in the dam diminished 
throughout the summer period (Naidoo, 1998).  
Invertebrate diversity was high in the river (Potgieter 
et al., 1999) but Smith and Wright (1997) did not find 
that to be the case in a nearby lake. 

•  Pay attention to the details 

Literature Cited: References 

•  Follow the citation formats for your chosen 
journal 
Bell RHV.  1982.  The effect of soil nutrient availability on community 

structure in African ecosystems.  In: Huntley BJ, Walker BH (eds), 
Ecology of tropical savannas.  Berlin: Springer-Verlag.  Pp 193-216. 

Hoffman MT, Cowling RM.  1990.  Desertification in the lower Sundays 
River Valley, South Africa.  Journal of Arid Environments 19: 105-117. 

Leng, RA.  1986.  Drought feeding strategies: theory and practice. 
Armidale: Penambul Books. 

•  Pay attention to the details 



9/29/10 

21 

A quick aside on organising 
your references 

1.  Citation management software can directly 
export reference information from online 
databases 

2.  Keep track of references of books, journal 
articles, etc. 

3.  Use in word processing programs to do in-
text citation and create formatted Literature 
Cited sections 

General style considerations 

• Use good English.  Keep it simple. 
• Reviewers often reject papers because the 

grammar is bad, rather than on the basis 
of the content 

•  Take advantage of the many good guides 
available in print and online 
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General style considerations 

•  Avoid long, complex sentences 
• Use “I”, “me” and “we” when accurate 
•  Keep jargon to a minimum and define 

terms that will confuse non-specialists 
• Have careful organisation within 

paragraphs and make sure that there is a 
logical flow between paragraphs 

• Use the active voice when you can… 

Passive voice can obscure meaning 
and make arguments seem weak 

•  Sentences that start with 'there was/is/are’ lead 
to hypercomplexity and inelegance 

•  To write actively, use verbs rather than verbal 
equations: 

Active Passive 
The results did not depend 
on... 

The results were independent 
of ... 

Both constraints limit... Both constraints are limiting... 
Voles enhance the risk of 
predation. 

The risk of predation is 
enhanced by voles. 
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Navigating the peer review process 

• Different journals cover different subject 
areas and regions 

• Choose a journal that is appropriate to the 
subject of your paper 

How to choose a journal 

• Read lots of papers 
•  Look at which journals you are citing most 
•  Try for a journal with a high impact factor 
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Study the journal 

• Read lots of papers and be sure your 
paper fits the scope of the journal 

•  Follow the “instructions for authors”  to the 
tiniest detail or the editor will reject your 
article straightaway 

Review your work 
before you submit it 

 Get your work reviewed  by a friend or 
colleague before you submit it to the 
journal by someone who has the time and 
language ability to criticise your writing as 
well as your ideas and organisation 
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What should you do if your 
manuscript is rejected? 

I often leave them for a few days 
and then come back to them…. 

•  This gives me time to cool off 
• Many times, I see why the reviewer didn’t 

quite understand what I was saying… 
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•  If the reviewer did not understand the 
paper it is not because they are stupid… 

• Rather, it is because you have not 
explained something properly 

•  The paper is too long 
•  The writing and figures are not clear 
•  Its subject matter is not suitable for the 

journal 
•  It is not well structured 
•  The general interest is not explained 
•  The author assumes too much specific 

knowledge from the reader 

What are the most common 
problems with scientific papers? 
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 Analyse where you went wrong, improve 
your work and submit it elsewhere 


